ABSTRACT Objective(s): Examine factors related to physical activity among rural women using Omaha System data. Design and Sample: Mixed methods: quantitative analysis of de-identified clinical data and thematic analysis of public health nurse (PHN) focus group data.Rural women who received PHN services (N = 852) and purposively selected PHNs (N = 12). Measures: Omaha System problems; signs/symptoms; knowledge, behavior, and status ratings; demographics. Results: Physical activity behavior among rural women was inconsistently appropriate (M = 3.27). Age, body mass index, physiological, psychosocial, and environmental domain problems, and physical activity knowledge explained 33.2% of physical activity behavior variance. Almost all women for whom specific problems were documented had insufficient physical activity. This included physiological problems of cognition and pregnancy; psychosocial problems of abuse, caretaking/parenting, mental health, and interpersonal relationship; and environmental problems of neighborhood/workplace safety and income. Having problems in two or more domains was significantly associated with insufficient physical activity behavior (p < .001). PHNs validated findings and expressed concerns that client complexity, priorities, and time constraints may affect client assessment and documentation. Conclusions: PHNs should assess rural women who are not physically active for potentially serious physiological, psychosocial, and environmental problems. Departmental policies requiring assessment of Omaha System data across programs enabled population health measurement and research.
the population-based and prevention-focused practice of public health nurses (PHNs) (American Public Health Association, Public Health Nursing Section, 2013; National Association of County and City Health Officials, 2015) , especially those who work with rural women.
The influence of multiple physiological, psychosocial, environmental, cultural, and political factors on public health problems such as physical activity is well recognized by PHNs (American Public Health Association, Public Health Nursing Section, 2013) . Therefore, efforts to promote physical activity among rural women must consider the unique nature of the rural context as well as the diverse factors associated with physical activity in this population.
Idyllic images of farm life, stay-at-home mothers, and traditional families persist as stereotypical perspectives of the lives of rural women (Smith, 2008) . However, 71% of rural women are employed and 42% work full time (Smith, 2008) . In addition, income levels among rural women are less than those of both rural men and urban women (Smith, 2008) . Rural women are less likely to have a college degree (U.S. Department of Health and Human Services, Health Resources and Services Administration, Maternal and Child Health Bureau, 2011) and more likely to live with extended family, have at least one child, adhere to conservative beliefs and traditional gender roles (Mulder et al., 2000) , and marry young (Willoughby, Hall, & Luczak, 2015) . Prevalence of chronic disease is higher and overall health is poorer among rural populations (Bennett, Lopes, Spencer, & van Hecke, 2013) , and depression and anxiety affect 41% of rural women, compared to 13-20% of urban women (Mulder et al., 2000) . In addition, rates of domestic violence are higher in rural areas (Peek-Asa et al., 2011) . These issues are compounded by limited access to health services due to provider shortages and geographic isolation (U.S. Department of Health and Human Services, Health Resources and Services Administration, Maternal and Child Health Bureau, 2011) . Finally, although many perceive rural settings to have abundant opportunities for physical activity, limited choices and lack of access (Wilcox et al., 2000) , as well as unfavorable weather, busy roads, wild animals, and dogs (Wilcox, Oberrecht, Bopp, Kammermann, & McElmurray, 2005) , are the reality in many rural areas.
Research specific to physical activity among rural women is limited. However, available evidence supports the relevance of these and other personal, socioeconomic, and environmental factors (Olsen, 2013) . For example, poor health, higher body mass index (BMI), advancing age, and depression have been negatively associated with physical activity levels in rural women (Olsen, 2013) . Low income rural mothers, as well as pregnant and older rural women, have reported lack of knowledge of physical activity guidelines and health benefits (Atkinson, Billing, Desmond, Gold, & Tournas-Hardt, 2007; Bopp, Wilcox, Oberrecht, Kammermann, & McElmurray, 2004; Melton, Marshall, Bland, Schmidt, & Guion, 2013) . Compared to women living in urban areas, rural women have conveyed more caregiver duties and more discouragement from others as barriers to physical activity (Wilcox et al., 2000) . Rural women also reported the perception of fewer role models for physical activity and societal acceptance of being overweight (Peterson, Schmer, & Ward-Smith, 2013) . For pregnant rural women, family and childrearing activities, symptoms of pregnancy, fear of injury, and the perception that daily life provided enough physical activity were common barriers . In additional to the environmental factors previously mentioned, living in lower income areas and unsafe neighborhoods were associated with lower physical activity levels among rural women (Peterson et al., 2013) .
Despite these findings, existing evidence in this area is weak. Inconsistent or unspecified definitions of rural were used in many of the studies, limiting their strength and generalizability (Olsen, 2013) . Little is known about the unique psychosocial factors reported by rural women such as specific caregiver duties, ways in which discouragement is experienced, and the cultural norms that influence physical activity. Although a few studies explored perceived benefits of physical activity (Bopp et al., 2004; Wilcox et al., 2005) , the relationship between physical activity knowledge and behavior has not been examined. Special populations of rural women with conditions similar to clients frequently seen by rural PHNs, such as those in the postpartum period or with declining ability to live independently, have not been studied. Consequently, PHNs need comprehensive and efficient tools for assessing and measuring this health behavior (Strath 32 Public Health Nursing Volume 34 Number 1 January/February 2017 et al., 2013) and the factors that affect it within the individuals, groups, and populations they serve. Use of standardized terminologies for assessment and documentation may help address this need and support PHNs' efforts to increase physical activity at individual and population levels (Erickson et al., 2015) . New opportunities to understand physical activity among rural women served by PHNs are becoming available due to adoption and use of standardized terminology for documentation of physical activity in electronic health records. A standardized terminology is a method of professional communication consisting of a common language constructed using specific terms in a hierarchical arrangement (Hardiker, Hoy, & Casey, 2000; Rutherford, 2008) . One example is the Omaha System (Martin, 2005) which consists of three components: Problem Classification Scheme, Intervention Scheme, and Problem Rating Scheme for Outcomes (Martin, 2005) . Together, they support comprehensive documentation of client problems, interventions, and status or progress (Martin, 2005) . The Problem Classification Scheme includes 42 health problems, all of which fall under one of four domains: environmental, psychosocial, physiological, or health-related behaviors (Martin, 2005) . When a problem is identified, it is further described as an actual, potential, or health promotion concern (Martin, 2005) . The Intervention Scheme supports documentation of services provided by professionals and is organized in three levels to specify the intervention, target, and client-specific information (Martin, 2005) . The Problem Rating Scale for Outcomes measures client condition in three areas: Knowledge, Behavior, and Status (KBS), using a five-point Likert-type scale (Martin, 2005) . Physical activity is 1 of the 42 problems in the Problem Classification Scheme, and the Problem Rating Scale for Outcomes provides a mechanism for consistent measurement. Research is needed to determine how clinical data recorded with standardized terminology may be used as a tool for measuring population-specific patient physical activity data in practice and addressing gaps in knowledge.
Research questions
The purpose of this study was to examine factors related to physical activity among rural women using Omaha System standardized terminology assessment data. Three research questions guided the study: 
Methods

Design and sample
This mixed methods study used quantitative secondary analysis of de-identified client health information recorded by PHNs using the Omaha System. In addition, a focus group was conducted with PHNs in the sample setting to elicit their perspectives regarding the quantitative findings. Focus group data were analyzed for themes. The University of Wisconsin-Milwaukee Institutional Review Board approved both study phases. The study setting was a rural county in Minnesota with communities ranging in size from 110 to 13,000 residents. In 2010, the county had a total population of 57,303 people with a median household income of $48,961 and 11.7% living below the poverty line (United States Census Bureau, 2015) .
The quantitative part of the study used a deidentified dataset derived from the electronic health records of women who met the following criteria: county resident, age 18 or older, and received public health services with baseline physical activity assessment documented between October 2010 and October 2014 (N = 852). Those who did not have baseline physical activity assessments documented were excluded (N = 105). Mean age of participants was 46.74 (SD = 26.31). Most were non-Hispanic Caucasian (89.0%), as compared to 96.6% in the county (United States Census Bureau, 2015) . The sample represented clients served by all department programs. Most clients under 40 years of age received care for pregnancy or postpartum reasons (87.8%). Most clients age 40 or older received long-term care coordination services (47.0%) as part of a program that connects clients with chronic care needs to resources that support living independently.
The qualitative part of the study involved a purposive sample of PHNs. The county health department director identified nurses who provided care for clients between October 2010 and 2014 (N = 18), all of whom were emailed an invitation to participate. The final sample included 12 (66.7%) PHNs with a mix of bachelor's (n = 10) and master's (n = 2) degrees. All but one were female. Most had more than 5 years public health experience (n = 9) and two or more years Omaha System documentation experience (n = 9).
Measures
This study was guided by the ecological model for health promotion (McLeroy, Steckler, Bibeau, & Glanz, 1988) which suggests that health behavior is influenced by multiple systems within the social environment. The intrapersonal, interpersonal, and community levels of the model align well with the domain structure of the Omaha System. The process used to operationalize the model with the Omaha System for use in research was previously documented (Olsen, Baisch, & Monsen, 2015) . We used a de-identified dataset extracted from the county health department electronic health record system for quantitative measures. This included demographic data and client health information recorded using the Omaha System Problem Classification Scheme and Problem Rating Scale for Outcomes.
We measured physical activity with the Omaha System Problem Rating Scale for Outcomes in which KBS are rated on five-point Likert-type scales (see Table 1 ). We measured the variables of physiological domain problem, psychosocial domain problem, and environmental domain problem dichotomously: yes or no to documentation of a status rating <4 (signifying the presence of moderate, severe, or extreme signs/symptoms) for any problems within each corresponding Omaha System domain. For example, a woman with a mental health status rating of 3 was considered to have a psychosocial domain problem. Table 2 explains the measurement and definition of these variables. Health-related behavior domain problem was not included as a variable because physical activity falls within that domain. We measured age in years and used a dichotomous measure for BMI (yes or no to documentation of Omaha System Nutrition problem sign/symptom of BMI ≥25).
Reliability and validity of the Omaha System were established as it was developed (Monsen et al., 2010) . Martin, Norris and Leak (1999) conducted a two-phase analysis of interrater reliability of the Problem Rating Scale for Outcomes resulting in Finn's r correlation scores for the knowledge (r = 0.73), behavior (r = 0.74), and status (r = 0.79) subscales and coefficient gamma interrater reliability scores for the KBS subscales as 0.53, 0.60, and 0.87, respectively (association of ratings significant at p < .01). Assessment of content validity resulted in index scores of 0.79 for knowledge, 0.73 for behavior, and 0.76 for status (Martin, Norris, & Leak, 1999) . All PHNs in this study attended the Omaha Systems Basics workshop and regular training within the department, supporting data reliability and minimizing risk of measurement error.
For the qualitative phase of the study, we used a demographic survey and semistructured focus group interview guide to elicit PHNs' perspectives about the quantitative results. Questions explored how the results compared with their experiences with clients, how well they captured and explained factors that affect client physical activity, and their experiences assessing and documenting physical activity. The first author conducted the 60-min audio-recorded interview in a department conference room. A research assistant documented the flow of conversation and nonverbal behaviors among focus group participants to support collection of detailed, accurate data. We encouraged participants to contact the first author after the session if they wished to share additional information.
Analytic strategy
Quantitative data were analyzed with SPSS (Version 22, Armonk, NY). Categorical variables were summarized with counts and percentages. Continuous variables were described using frequencies, means, and standard deviations. Age was positively skewed but not transformed to avoid loss of interpretive value. Two age categories (under 40 years of age and age 40 or over) were used for some analyses and age was controlled in others. Participants also 34
Public Health Nursing Volume 34 Number 1 January/February 2017 were categorized by physical activity level (insufficient physical activity = rating <4; sufficient physical activity = rating of 4 or 5) for some analyses. Independent t tests compared average physical activity KBS ratings by age category. Hierarchical regression analysis was used to investigate factors related to physical activity behavior. Age and BMI were entered in step one as control variables. Physiological domain problem, psychosocial domain problem, and environmental domain problem were added in step two. Physical activity knowledge was added in step three. Variable relationships were all linear and multicollinearity was not evident. The chi-square test of independence examined the relationship between having multiple domain problems (environmental, psychosocial, or physiological) and physical activity level. In addition, calculations of frequencies and percentages were used to explore which individual physiological, psychosocial, and environmental problems within each domain had the largest percentage of women with insufficient physical activity. This was done by first determining the number of women with individual Omaha System problems (defined as a status rating <4) and then calculating the percentage with the problem who had insufficient physical activity. Qualitative focus group data were transcribed and analyzed for themes and patterns. Emerging themes were organized and managed in a spreadsheet matrix with corresponding quotes from the dataset. All authors reviewed findings to verify consistency of interpretations. 
Results
The first aim of this study was to determine physical activity KBS among rural Midwest women receiving PHN services. The results indicated rural women had more than basic physical activity knowledge, inconsistently appropriate physical activity behavior, and minimal-to-moderate signs/ symptoms of a physical activity problem in regard to physical activity status. Specifically, average physical activity KBS ratings for the total sample were 3.41 (SD = .70), 3.27 (SD = 1.09), and 3.56 (SD = 1.31), respectively. As seen in Table 3 , physical activity behavior and status were significantly higher for those under age 40 (p < .001); however, physical activity knowledge was not significantly different (p = .192). Signs/symptoms of a physical activity problem were documented for almost half of the women (47.9%; n = 408). Inadequate/inconsistent exercise routine was most common (n = 243), followed by sedentary lifestyle (n = 194), other (n = 109), and inappropriate type/amount of exercise for age/physical condition (n = 93). Descriptive details for signs/symptoms documented as other were not available, but PHNs indicated it may be selected when clients have medically advised physical activity restrictions. The second aim of this study was to examine the relationship among physiological, psychosocial, and environmental domain problems, physical activity knowledge, and the physical activity behavior of rural Midwest women receiving PHN services. Hierarchical regression indicated that the following factors were significantly related to variations in physical activity behavior (p < .001): age, BMI, physiological, psychosocial, and environmental domain problems, and physical activity knowledge. As reported in Table 4 , these variables accounted for 33.2% of the difference in physical activity behavior with physical activity knowledge alone explaining 16.4% of the variance.
A chi-square test was used to determine whether having more than one domain problem (environmental, psychosocial, or physiological) was associated with insufficient physical activity. Results indicated that women were 5.19 times more likely to have insufficient physical activity if they had more than one of these problems, v 2 (1, N = 852) = 13.837, p < .001. In addition, almost all women for whom several specific Omaha System problems were documented had insufficient physical activity. This included the physiological problems of cognition and pregnancy; psychosocial problems of abuse, caretaking/parenting, mental health, and interpersonal relationship; and environmental problems of neighborhood/workplace safety and income. See Figure 1 in which these problems and their prevalence are depicted from an ecological perspective according to the Omaha System domains.
Qualitative results captured PHNs' perspectives regarding the quantitative findings to address the third aim of this study. Three major themes emerged from the data: knowledge is good, behavior is the issue; clients may be more complex than what is captured; and assessment and documentation are impacted by professional judgment, time constraints, and priorities.
Knowledge is good, behavior is the issue
PHNs validated the quantitative results. In reference to physical activity, one stated "It's definitely a problem." Another said, "Their knowledge is fairly high. They understand, so their scoring on the KBS of knowledge is always pretty good, but it's that behavior that runs lower which I think is accurate." In discussing this further, one said "They know! They just don't change that behavior."
Clients may be more complex than what is captured When reflecting upon the quantitative results, one of the PHNs stated, "I think a lot of people we see have the mental health or the physical things going on that sometimes prevents them from doing those physical activities." This was then related to the quantitative results and the relatively small number of women with a documented physiological, psychosocial, or environmental problem. The nurses stated that clients are complex, and the clinical data documented may not capture all problems they are experiencing. One nurse said, "Who we're seeing in the community have multiple issues so what we kind of put in to satisfy the system might not accurately reflect the complexity of what you're asking the KBS scoring of for nutrition, physical activity, and substance abuse." PHNs also identified inconsistent behavior and treatment plans as other complex issues affecting assessment and documentation. One nurse stated, "I find clients very variable, though. I mean they may exercise five times 1 week but then they skip a few weeks. It's really hard to get a good average." Another said, "often when we're doing assessments it's somebody that's either in a care setting like a nursing home or a hospital or they've just come home from that and they are getting physical therapy like three to five times per week . . . but they weren't doing that before they went into the hospital and they may not do it again once their Medicare benefit runs out." Assessment and documentation are impacted by professional judgment, time constraints, and priorities PHNs felt assessment and documentation may be affected by the limited amount of time they have with clients. One nurse said "In a 3 hr assessment you try to gather all of this stuff, so some of what gets data entered in is your best professional judgment of scoring." Another said, "You know, in as limited of time, you try to get what you can as quickly as you can." Time constraints are further impacted by priorities of care and client goals. One nurse stated, "And, really, we're focusing on breastfeeding and how are they doing and a lot of other priorities, not that nutrition isn't a priority. Very much it is. But we just have that window of opportunity in that small amount of time." Another added, "Different population but same thing. They really want to get help so they can remain in their home, and so physical activity and nutrition might not be the top thing that they want to focus on that day."
Discussion
This study used Omaha System assessment data to examine factors related to physical activity among rural women who received PHN services. While physical activity behavior was lacking overall, higher physical activity behavior ratings were positively associated with younger age, BMI within normal limits, adequate knowledge, and fewer comorbidities. The domain structure of the Omaha System provided a way to examine physical activity from an ecological perspective, revealing novel findings regarding the interaction of risk factors related to physical activity behavior. Large PHN datasets have potential to provide information for measuring and analyzing population health. Further research is needed to validate these findings.
Similar to previous studies of rural women from various geographic and socioeconomic situations, the rural women in this study did not engage in enough physical activity Osuji, Lovegreen, Elliott, & Brownson, 2006; Parks, Housemann, & Brownson, 2003) . Rather, they had sedentary lifestyles and inconsistent or inadequate exercise routines. These baseline assessment results support the need for continued PHN efforts to address physical activity among rural women.
Consistent with previous studies, younger women engaged in more physical activity (Eyler, 2003; Sanderson et al., 2003; Wilcox, Bopp, Oberrecht, Kammermann, & McElmurray, 2003) . Age and weight were important factors in explaining variance in physical activity behavior. Given that age and BMI are higher in rural areas (Gorski, 2011) , PHNs in rural settings should be aware that elevated age and BMI are substantial risk factors for problems with physical activity. Additional research is needed to further examine factors associated with physical activity specifically for rural women who are older or overweight.
Knowledge about physical activity was positively associated with behavior. Despite the positive relationship between knowledge and behavior, rural women's physical activity behavior was significantly lower than their knowledge. In addition, physical activity behavior was significantly lower among older women despite similar knowledge levels to those under 40 years of age. This was consistent with PHNs' perception that behavior may not be aligned with patient knowledge. As one PHN stated, "They know [that they should exercise]! They just don't change that behavior." More research is needed to clarify the reasons for these paradoxical relationships between physical activity knowledge and behavior among rural women.
Having one of several specific health problems was associated with lower physical activity behavior. Omaha System problems negatively associated with physical activity behavior were income, neighborhood/workplace safety, interpersonal relationship, mental health, caretaking/parenting, abuse, cognition, and pregnancy. This has important implications for PHN practice, as it is possible that the presence of a physical activity problem may indicate a serious health concern that may otherwise be undiscovered without a comprehensive, holistic PHN assessment. Comprehensive PHN assessments should be used to inform and plan interventions to increase physical activity and improve well-being. Public health leaders consistently identify physical activity as a high priority (Centers for Disease Control and Prevention, 2014) . However, to improve population-level physical activity, PHNs may first need to help clients resolve serious problems that affect their safety and well-being. Further research is needed to examine the interrelationships among physical activity, other health problems, and overall well-being. In addition, research is needed to describe and evaluate PHN interventions to increase physical activity, including those that address coexisting problems that may be barriers to this health behavior.
It is critical to understand the relationships among problems. The domain structure of the Omaha System provided a way to examine physical activity from an ecological perspective. Women with a problem in more than one of the physiological, psychosocial, or environmental domains were much less likely to be active. For example, a person with both a pregnancy (physiological domain) and a mental health (psychosocial domain) problem was less likely to engage in sufficient physical activity than one whose only problem was pregnancy. In other words, rural women with serious problems in multiple areas of their lives were much less likely to engage in health promoting behaviors. These results support using an ecological approach to examine physical activity: PHNs should conduct comprehensive, holistic baseline assessments across four domains when caring for rural women. Those with problems in multiple domains should be recognized as vulnerable.
This study demonstrated that large PHN datasets support population health assessment. The information they contain may explain, address, and monitor progress toward solving public health problems such as inadequate physical activity. PHNs can leverage these data to increase understanding of the health behaviors, risk factors, and well-being of the client populations they serve. This may strengthen the community health assessment process and help identify department priorities. In addition, comparison of baseline and subsequent assessments provides a means of measuring department outcomes. As with all observational datasets, further studies are needed to validate these findings and to examine baseline physical activity and associated factors in other populations.
Departmental policies such as those requiring the assessment of physical activity for all clients are essential for maximizing the value of large datasets for research and practice. In this study, physical activity was assessed in almost all women who received PHN services over the course of 4 years. Consequently, the results are representative of the client population. To assure capacity for data-driven decision making relative to populations of interest, policymakers should consider a policy-driven assessment procedure that reflects department priorities and incorporates relevant problems from all Omaha System domains.
Ongoing documentation, education, and information on how data will be used may support the accuracy and comprehensiveness of PHN datasets. PHN comments indicated that client complexity, priorities, and time constraints may affect assessment and documentation. PHNs may benefit from continuing education on accurate and efficient assessment and documentation strategies. For example, a PHN commented "[there may be a need for more] education on KBSing and scoring so the accuracy of what you're gathering is there." Periodic case reviews of complex clients and exercises to evaluate the interrater reliability of documentation may also be helpful (Omaha System, 2015) . Further study is needed to determine the impact of data quality improvement strategies. Finally, increasing the number of PHNs employed in rural areas may alleviate the challenge of time constraints by providing more time for PHNs to work with rural clients and address the complex issues related to physical activity in underserved rural communities.
The quantitative phase of the study used a correlational design which limits the ability to infer a cause-effect relationship between the study variables. The study dataset was derived from one county which limits the ability to generalize results to all rural Midwest women who receive PHN services. Because study methods involved secondary analysis of data, variables were limited to those collected at an earlier date. Further research is needed to determine the potential significance of variables that may be documented to augment Omaha System data to more fully and accurately understand how to support physical activity for rural women. This includes marital status, number and ages of children, education level, and motivation, as well as community level factors such as infrastructure, economics, physical activity and health resources, rural values, and cultural expectations. Finally, the Omaha System rating scale for Physical activity behavior does not distinguish between aerobic and strength training activities or moderate and vigorous levels of exertion. This may present challenges when comparing these results to research that used different measures of physical activity. This study of Omaha System data revealed new information about physical activity of rural Midwest women receiving PHN services. Results indicated women did not engage in enough physical activity and had several specific health problems associated with lower physical activity levels. Large PHN datasets can be used to assess population health and examine associated factors to guide practice and support research. Policies and practices that guide PHN assessments may improve PHNs' ability to obtain sufficient, quality data for enriched research and practice purposes.
